This study investigates the relationship between Nigeria's external debt and economic growth, between 1975 and 2006. The choice of period was guided by data availability and the the escalation of Nigeria's external debt. Econometric evidence revealed stationarity of the variables at their first difference while the Johansen cointegration approach also confirms the existence of one cointegrating relationship at the 1 percent and 5 percent level of significance. In addition, error correction estimates revealed that external debt has negative relationship with economic growth in Nigeria. For example, a one per cent increase in external debt resulted in a decrease of 0.027 per cent in Gross Domestic Product, while a 1 per cent increase in total debt service resulted to 0.034 per cent (decrease) in Gross Domestic Product. These relationships were both found to be significant at the ten per cent level. In addition, the pairwise Granger Causality test revealed that uni-directional causality exists between external debt service payment and economic growth at the 10 percent level of significance. Also, external debt was found to granger cause external debt service payment at the 1 percent level of significance. Statistical interdependence was however found between external debt and economic growth. In order to ameliorate the negative influence of external debt on economic growth, debt accumulation for projects must be matched with the timing of repayment. Nigeria must be concerned about the absorptive capacity. Consideration about low debt to GDP, low debt service/GDP capacity ratios should guide future debt negotiations. Finally the portfolio of debt must be diversified in terms of sources and types to avoid harmful concentration and a reoccurrence to the past.
to shore up external reserves position and strengthen external liquidity position in the future. Gana, (2002) posits that foreign borrowing is desirable and necessary to accelerate economic growth, provided they are channeled to increase the productive capacity of the economy and promote economic growth and development.
Events in the past few years have led to increasing concerns about the possibly adverse consequences of the substantial accumulation of debt by Sub-Saharan African countries. The experiences of countries like Mexico and Argentina, with debt overhang in the early 1980s have heightened this fear. Fears are often expressed that excessive external debt burdens will threaten financial stability with adverse consequences for the real economy, or that increases in debt will create political pressures that will make acceleration of inflation inevitable (Summers, 1986) . The view persists however, that the build-up in debt, particularly in the developing economies, could imperil the stability of the financial system, according to some analysts. They argue that the heavy debt burdens have reduced the ability of financial institutions, borrowers and the economy at large to withstand recessions and other types of adversity Debt is a contract, and the holder is obliged to fulfill the stated obligations along with accruing interest. Because of this obligation, the risk of compounded and penal charges arising from debt-service defaults, and the income effect of debt service on economic growth, policy makers have been enjoined to thoroughly evaluate each tranche of external borrowing in order to mitigate the associated risks.
The criteria for evaluating external borrowing include necessity, value cost, tenor, source as well as the impact of the additional borrowing on the subsisting portfolio of debts. Also, informed priority ordering in applying the loan to projects, programmes and sectors that present higher prospects of income-generation, capacity building and multiplier effect have been variously advocated (NCEMA, 2002) . However, most developing countries in Sub-Saharan Africa (SSA) have been trapped by hasty and distress borrowing which they are often unable to service. Worse still, they need to borrow more, and the inability to service existing obligation has often been caused by deteriorating world prices of their primary exports.
Nigeria, as a mono-product economy, found itself in this position in the 1980s when her external debt positioned worsened. As a result of this, Nigeria was unable to generate sufficient revenue from the sale of her crude oil to service the debt owed international creditors. However, various strategies were tried in mitigating the effects of the huge debt overhang. These include internal embargoes and limits on new loans, rescheduling, restructuring, debt servicing and plea for debt forgiveness. These strategies did not appear effective and the economy failed to achieve the desired rate of economic growth (DMO, 2004) . Thus, the rapid growth of external debt stock and debt service payments became clogs on the wheel of national economic growth effort (Ezeabasili, 2006; NCEMA, 2002) .
Between 1958 and 2004, Nigeria's external indebtedness rose from US$28million to over US$35billion. External debt as a percentage of the GDP was 100% in 1990, 66% in 2000 and 75.6% in 2004 . However, some studies have attempted to investigate the relationship between external debt and economic growth. These studies include those of (Ajayi, 1991; Adam, 2004; Green and Villeneva, 1991; Savvides, Kumar and Maclambo, 1996; Deshpande, 1997; Iyoha, 1999) . However, most of these studies were done in environments different from that of Nigeria. Again, the time frame considered in these studies were short, and, the results from them are conflicting. These shortcomings have somehow contributed to the knowledge gap in the literature, thus warranting a more systematic and comprehensive study of the relationship between external debt and Nigeria's economic growth.
This study seeks to improve on the past studies by making use of a broad data set spanning 1970 -2006 , such data set is far more than those used in the previous studies. Using recent developments in time series econometrics as provided by Engle and Granger (1987) , Andrews (1991) , etc, this work attempts to distinguish between long and short run effects of the variables in the model and determine the causalities among the variables used in the study. The rest of the paper is organized as follows: Section II deals with the literature, Section III contains the Model Specification and Estimation Techniques, Section IV is the Empirical analysis while Section V is Summary and Conclusion.
Literature Review
There are several empirical works on the effect of external debt on economic growth in developed and developing countries. However, these studies show some conflicting results in their conclusions on the effect of external debt on economic growth. For instance, a study by the World Bank (1989) argue that the large debt service payments made by indebted Less Developed Countries (LDCs) retard their growth and adjustment. Adam (2004) posits that many LDCs large debt accumulations resulted to debt overhang. The debt overhang discourages investments and affects future output negatively. Again, the experience of Sub-Saharan African countries conformed to the general picture of most LDCs. It is well known that one of the causes of low growth and economic difficulties of SSA countries is the large debt service payments (Adam, 2004) . The SSA countries are thus susceptible to large foreign loans not only for the savings gap, but also the foreign exchange gap is widened because of the decline in export. Ajayi (1991) opined that size of the external debt relative to the size of the economy is enormous and besides leading to capital flight, also discourages private investments. A significant number of countries in Sub-Saharan African (SSA) have in general adopted a development strategy which relies heavily on foreign financing, from both official and private sources. This, unfortunately, has meant that for many countries in the region, the shock of external debt has built-up over recent decades to a level that is viewed as unsustainable (Ajayi and Khan, 2000) . The massive growth of external debt in SSA countries over the last two decades has given rise to the concerns about the deleterious effects of the debt on investment and growth, principally, the well-known "debt overhang effect". One recalls that Nigeria is one of the severely indebted low income countries that is greatly afflicted by heavy external indebtedness, its acknowledged oil wealth notwithstanding. Although, Nigeria started borrowing externally in the 1970s, its external indebtedness in that period was relatively small. By 1976, Nigeria's external debt profile took its upward turn, rising from $1.3billion in 1976 to $3.2billion in 1977, a rise of about 146% in a single year. The external indebtedness rose thereafter in single and double digits till it reached a peak of about $34.0 billion in 1994 (Isu, 1987 (Isu, , 1988 . The cases of debt accumulation in Nigeria have been attributed mainly to external and internal factors. The external factors include the impact of world oil price shocks, rising interest in rates, declining policies of trade and liberal lending policies of international commercial banks. The problems arising from the external sector were exacerbated in most cases by internal factors mostly attributable to macroeconomic policy errors. Two of such errors were those associated with fiscal irresponsibility and exchange rate misalignment in Nigeria during the period (Ajayi, 1991) In addition, the burden of debt for a large number of SSA countries threatens the prospect of success of adjustment programme being embarked upon. According to the World Bank (1987 Bank ( -1988 , the external indebtedness of African countries is an obstacle to the restoration of the countries needed growth. Also the empirical enquiry of Green and Villaneva (1991) covered twenty developing countries between 1975 and 1987. The authors observed that the ratio of debt to GDP and debt service ratio significantly and negatively affects private investment. On the contrary, Savvides, Kumar & McLambo (1996) found that, while debt service had a negative but insignificant coefficient, indicating that the hypothesis of debt overhang effects could not be rejected. Deshpande (1997) also came out with similar result from his study of the experience of 13 severely indebted countries for the period 1971 -1991, although during the first half of the period (1975 -1983) , there were some favourable time factors that showed a strong positive effect of external debt on investment. In Nigeria, a number of studies exist on the relations between external debt and economic growth. For example, Essien and Onwioduokit (1998) adopted the Zeller Reformulation Error (ZRE) in variable type model, with the conclusion that the high debt burden has been the root cause of Nigeria's sluggish growth. Oyejide (1985) asserts that rapid economic growth presumes that public investment may often be necessary at a rate well in excess of public savings. Hence it may become necessary for government to resort to borrowing to supplement public savings and thus fill the resource gap. Debt becomes a good finance option to facilitate economic development process. However, Iyoha (1999) argues that high stock of debt can depress investment and lower the rate of economic growth. Alfredo and Francisco (2004) investigated the relationship between external debt and economic growth for some Latin American and Caribbean countries and found that lower total external debt levels were associated with higher growth rates. Another study by Ndung'u (1998) posits that the external debt problem in Africa has led to an investment pause and has reduced growth performance. Substantially, Audu (2004) found out that debt servicing has had significant adverse effect on the growth process in Nigeria. The study by Borensztein (1991) found for Philippines that the debt overhang had an adverse effect on private investment. Also, Osinubi, Dauda and Olaleru (2006) confirmed the existence of debt Laffer and Non-linear effect of external debt on economic growth in Nigeria. Thus, heavily indebted countries in sub-Saharan Africa need to evolve creative strategies for bringing about debt reduction so that the high debt stock and associated crushing debt service burden would not impact too negatively on economic growth.
Model Specification
The inter-relationships of various sectors of an economy is important for policy prescriptions and analyses. Therefore, policies set out to impact on one sector must take into account the countervailing effects on the other sectors.
The national income identity presents a framework for linking the various sectors of the economy, which is the starting point of this study. This can be presented through the standard national income identity as follows:
. (1) Where,
The inclusion of X and M, presumes that we are dealing with an open economy, where a country trades in goods and services with the rest of world, borrows from abroad and invests her savings in foreign assets. Thus, the total resources available to a country includes its domestic production (Y) and imports (M). Also, the residents of the country can satisfy their needs for consumption and investment by buying from the pool of goods and services. This equation implies that total expenditure is equal to consumption, investment and exports.
Equation (1) can be further expressed as follows:
. (2) Consumption investment and government expenditure are referred to as domestic absorption and is expressed as
Thus, equation (1) can be written as
The implication of equation (4) is that output is invariably dependent on the growth of domestic absorption, increase in exports, and imports. When imports exceed exports, it implies that additional resources have been brought from abroad to supplement the domestic resource shortfall. However, when exports exceed imports and resources are low, it is an indication that debt service payments have gone up. The message derived here is that high debt service payments lead to lowering of imports of manufacturing inputs. In order to quantify the influence of these factors on growth of national output in Nigeria there is need to develop credible models that can capture these economic relationships.
NCEMA (2002) and Gana (2002) used empirical models to explain the impact of external debt and debt servicing on one hand, and a country's growth performance on the other hand. In this case, the models postulate that economic growth is negatively affected by the accumulation and servicing of external debt. This hinges on the fact that the accumulation of foreign debt puts pressure on economic growth through withdrawal of foreign exchange earnings required for investment. The implication of high external debt on economic growth (GDP) can be captured from the above framework. The model for the analysis can be stated thus: GDP t = f(GDP t-1 , EXTD, EXTDS, GEXP, CONS, TB, CAP). An appropriate log linear model (assuming intrinsic linearity) therefore considers logarithm of External Debt (EXTD), lagged real GDP one year, and external debt service (EXTDS), government expenditure (GEXP), Consumption (CONS), Trade Balance (TB) and Capital Formation (CAP) as the independent variables and logarithm of real GDP as dependent variable as in equation below.
Sources of Data
Data for the analysis is sourced from the Central Bank of Nigeria (CBN) Statistical Bulletin and Statement of Accounts for the period, 1970 to 2006.
Empirical Specification of the Model
From the argument presented in the last section and following the NCEMA (2002) model, the regression equation is specified as:
GDP t = a 0 + a 1 GDP t-1 + a 2 EXTD + a 3 EXTDS + a 4 GEXP + a 5 CONS + a 6 TB + a 7 CAP + U t …
Taking logarithms of both sides of the equation, we have LogRGDP t = a o + a 1 logRGDP t-1 + a 2 logEXTD + a 3 log EXTDS + a 4 LGEXP + a 5 LCONS + a 6 LTB + a 7 LCAP+ U t … 
Estimation Technique -Cointegration and Error Correction Model (ECM)
We first investigated the time series characteristics of the data to test whether these variables are integrated. The augmented Dickey-Fuller (ADF) test (as specified in Dickey and Fuller, 1979) , and Phillips-Perron test (Phillips and Peron, 1988) were employed. For the ADF, the null hypothesis is that the variable being considered has a unit root against an alternative that it does not. The model for the ADF is as specified below:
Where y t is the variable considered, T is the time trend (which is only allowed if significant), and ε t is a random error term. The Akaike Information Criterion is used in selecting p (the lag-length) after testing for first and higher order serial correlation in the residuals. The lagged variables serve as correction mechanisms for possible serial correlation. The Phillips-Peron (PP) test uses models similar to the Dickey-Fuller tests but with Newey and West (1994) non-parametric correction for addressing possible serial correlation rather than the lagged variables method employed in ADF. Also Bartlett Kernel (Andrews, 1991) is used as an automated bandwidth estimator for lag truncation of the Newey and West non-parametric correction. The test statistics of the PP has the same distribution as that of Dickey-Fuller and critical levels provided by MacKinnon (1996) is used.
If the variables in the structural equations have unit roots, then we can capitalize on the likelihood of co-movements in their behaviour hence the possibilities that they trend together towards a stable long-run equilibrium. The multivariate maximum likelihood approach to cointegration developed by Johansen (1988 Johansen ( , 1991 makes it possible to test for the cointegration rank, that is, the number of cointegrating vectors, to estimate these vectors and to test linear restrictions on the vectors using standard asymptotic inference. In addition, the small sample biases and normalization problems inherent in the OLS approach do not arise in the Johansen method.
If we assume that the vector X t contain k time series variables with T observations each, the Johansen method is based on the following p-lag Vector-AutoRegressive (VAR) model for X t with Gaussian errors:
The Π matrices are of order (k x k) and contain the VAR parameters. In addition, each and every variable is explained by p-lagged values of itself and all the other variables. By implication, all the variables are regarded as endogenous. We can then reparameterize equation (25) into the error correction model (ECM) formulation to yield: Specifically, the number of independent stationary linear combinations is determined by the rank, r, of the (k x k) matrix Π:
(1) If r = 0, Π is just the null matrix, which implies that the model reduces to a Vector Auto Regression (VAR) in first differences. Hence, all the variables in X t are I(1) but there is no cointegration, that is, no long -run relationships between the variables.
(2) If 0<r< k, such that Π has reduced rank greater than zero, then X t is I(1) and there are r cointegrating vectors.
(3) If r = k, such that Π has full rank, X t can be said to be trivially cointegrated because all the variables in X t are stationary, I(0), and hence any linear combinations of the X t variables is trivially stationary.
The number of non-zero eigen values from the cointegrating equations usually denotes the cointegration rank, that is, the number of cointegration relationships in the system. Two tests exist for the rank of Π, r, based on eigenvalues: the maximal eigenvalue test (L max ), and the trace test (L trace ). Having determined the cointegration rank, Π can then be partitioned as Π=αβ / , where β is a (k x r) matrix whose columns are the cointegration vectors, and α is the corresponding (k x r) matrix of so-called factor loadings. The interpretation of the factor loadings α is that they measure the speed with which the variables change in response to short-run deviations from the long-run equilibria given by the cointegration vectors in β.
The general form of the error correction model for the structural equations can therefore be expressed as: 
where Y t , is the dependent variable; X 1 ,X 2 , and X 3 are the independent variables in the structural equations; p= l-1(is the optimal lag length of the VAR); α i, k = the adjustment coefficients, v k,t -p = is the cointegrating vector and μ i = intercepts.
Equations 10 describes the intertemporal interaction between the dependent variable and the independent variables highlighted in the last section. If the cointegrating relations (equilibrium conditions) are imposed, the error correction models describe the way aggregate dependent variable and the independent variables will adjust towards their equilibrium state in each time period. In the short-run, deviation of dependent variable and the independent variable from their long-run equilibrium path will feed back on their future changes in order to force their movement towards the long-run equilibrium state since the variables are supposed to be cointegrated. The cointegration term is known as the error correction term since the deviation from long-run equilibrium is corrected gradually through a series of partial short-run adjustments. The cointegrating vectors from which the error-correction terms are derived are each indicating an independent direction where a stable, meaningful long-run equilibrium state exists. The coefficients of the error-correction terms, however, represent the proportion by which the long run disequilibrium in the dependent variables is corrected in each short-term period.
After establishing the unit root status of the variables and the existence of contegration, the ordinary least square (OLS) two stage approach suggested by Engle-Granger (1987) was utilized in deriving the short run coefficients. In the first stage, the long run OLS equation was conducted. The estimates from the OLS estimates therefore represent the long run coefficients. Thereafter, the general to specific approach was utilized to arrive at the parsimonious equation for each of the structural equation in the model. The redundant variables are deleted using the Akaike Information Criteria (AIC) and the Schwarz Criteria (SC).
Structural Analysis -Granger Causality and Forecast Error Variance Decomposition
In order to determine whether a specific variable or group of variables play any roles in the determination of other variables in the vector error correction (VEC) process, Granger Causality approach is employed. It tests whether an endogenous variable can be treated as exogenous and was done by examining the statistical significance of the lagged error-correction terms by applying separate t-tests on the adjustment coefficients.
A shock to any variable in the VEC model not only directly affects the variable but is also transmitted to all of the other endogenous variables through the dynamic (lag) structure of the VEC. Thus, the variance decomposition provides information about the relative importance of each random innovation in affecting the variables in the VEC.
Empirical Analysis
The summary statistics for the empirical analysis is presented in Table 1 below. The mean value of the log of real GDP (LRGDP) is 10.981 while the mean value of the log of external debt (LEXTD) is 11.035. The income variable proxy by real GDP has the highest log mean value of 10.981. Figure 1 below depicts the graphical movements of the data used for the analysis. The figure shows that external debt, government expenditure and consumption was on the upward trend during the review period. Similarly, the debt service variable was on the upward trend until 2003 when it declined. However, the trade balance (export minus import) fluctuated significantly during the review period.
Insert Table 1 here
Insert Figure 1 here
Results of Integration Tests
The variables for our analysis are subjected to two types of unit roots test to determine whether they are unit roots or stationary series. -with constant,
-with time trend; and -without constant and trend.
The null in both the ADF and PP test is the presence of unit root. The ADF results in Table 2 show that real gross domestic product (LRGDP), government expenditure (LGEXP), gross consumption (LCONS), gross fixed capital formation (LCAP), external debt (LEXTD), external debt service payments (LETDS), trade balance (LTB) are all stationary at their first difference in both the two models. In addition, the PP test result in Table 3 supports the presence of unit roots in the series. All the series in our model are integrated of order one and hence in support of the ADF result.
Insert Table 2 here   Insert Table 3 here
Since the results of the unit root tests above confirm the non-stationarity of the variables in the VAR model, we can then apply Johansen methodologies in testing for cointegration (Johansen, 1988 (Johansen, , 1991 (Johansen, , 1992 and Johansen and Juselius, 1990) . To determine the number of the cointegrating vectors, we make use of both the Trace test and the Maximum Eigenvalue test using the more recent critical values of MacKinon-Haug-Michelis (1999) . In this case, both tests identify one cointegrating vector at the 5 %( 1%) critical level for the growth model as presented in Table 4 .
Insert Table 4 here
The resulting long run elasticties from the cointegrating regression for the growth model that includes both external debt and debt service payment is presented in Table 5 . However, not all the elasticities have the expected sign. Consumption expenditure was expected to be positive but turned out negative. However, the long run external debt elasticity in the growth regression is -0.015 while the correspondingly long run debt service payment elasticity is -0.021.
Insert Table 5 here
Having obtained cointegration among the variables, we then estimated an error correction model for the growth. The ECM is written in such a way that the first difference of each variable is related to only lagged variables. In estimating the ECM, we start by setting the lag of all the variables to two and then successively delete the most insignificant parameters one after the other, until we obtained a parsimonious representation of the models containing only parameters that are statistically significant. The residuals from the cointegrating regressions lagged one period were used as error-correction mechanism in the dynamic equations. The Ordinary Least Square (OLS) estimation method was used as it is an essential component of most other estimation techniques. Furthermore, the OLS remains one of the most commonly used methods in econometric investigations involving large models. Estimates of the preferred specifications obtained using general-to-specific method are presented below. The results were evaluated using conventional diagnostic tests.
Insert Table 6 here
The results of the estimates in Table 7 are insightful. The empirical evidence shows that there is a negative short-run relationship between economic growth and the present level of external debt in Nigeria. In addition, there exists a negative short-run relationship between the two lag level of external debt service payment and economic growth. They were both found to be significant at the 10% level of significance. In addition, government expenditure, the trade balance, consumption expenditure and the past level of GDP affected economic growth significantly in Nigeria. On aggregate, a 10 per cent increase in external debt affects economic growth negatively by 2.7%, while a 10% increase in external debt service payment affects economic growth negatively by 3.4%. The implication of this result is that the accumulation of the external debt puts pressure on economic growth as external debt repayment and servicing reduces the foreign exchange earnings of the country. This will reduce the amount of foreign exchange resources available for investments. The error correction variable estimate of 0.719 indicates that 71.9 per cent of the preceding period's disequilibrium is eliminated in the current period, with immediate adjustments captured by the difference terms. However, all the variables in the equation except external debt service variable maintained the apriori expected signs. The value of the adjusted R2 shows that the model accounts for about 54 per cent changes in economic growth. The empirical result of our analysis is in agreement with the findings of Iyoha (1999) , Essien and Onwuoduokit (1998) , therefore explains that large stock of external debt lowers the rate of economic growth.
In addition, the pairwise Granger Causality test in Table 8 revealed that uni-directional causality exists between external debt service payment (LETDS) and economic growth at the 10 percent level of significance. Also, external debt was found to granger cause external debt service payment at the 1% level of significance. Statistical interdependence was found between external debt and economic growth.
Insert Table 7 here
Insert Table 8 here Tables 9, 10 and 11 show the results of the variance decomposition of economic growth external debt and external debt service payment in Nigeria within a future 10-period horizon. The result of the variance decomposition estimates in Table 9 indicate that the external debt and the external debt service paymets explains about 3.79% and 0.61% of the variation in the real GDP in the tenth period. About 5.8% of future changes in the real GDP are due to changes in consumption while the external sector explains about 3.02% future impacts. Nevertheless, about 80.45% of future changes in the real GDP is due to real GDP itself. However, in the variance decomposition of the external debt, the real GDP explains about 33.57 changes in external debt while external debt itself explains about 44.17% of the variation in itself. Finally, the variance decomposition of external debt service reveals that external debt explains about 42.17% of the variation in the variable while real GDP explains about 32.28% of the variation in external debt service payment in the 10th year period horizon.
Insert Table 9 here   Insert Table 10 here   Insert Table 11 here
Summary and Conclusion
The results of the error correction estimates are quite insightful. Empirical results indicate that there is a negative short-run relationship between economic growth and the present level of external debt in Nigeria. In addition, there exists a negative short run relationship between two lag levels of external debt service payment and economic growth. The empirical result of external debt and debt service payment and economic growth is in agreement with the findings of Iyoha (1999) , Essien and Onwuoduokit (1998) , which confirms that large stocks of external debt tend to lower the rate of economic growth in the Nigerian economy.
In addition, the Parwise Granger Causality test reveals that uni-directional causality exists between external debt service payment and economic growth at the 10 percent level of significance. Also, external debt was found to Granger cause external debt service payment at the 1 percent level of significance. Statistical inter-dependence was however found to exist between external debt and economic growth. Again, the result of the variance in decomposition estimates indicate that the external debts and the external debt service payments explain about 3.79% and 0.61% of the variation in the real GDP in the tenth period. In order to ameliorate the negative influence of external debt on economic growth, debt accumulation for projects must be matched with the timing of repayment. Nigeria must be concerned about the absorptive capacity of the economy before embarking on more external debt acquisition. Finally, the portfolio of debt must be diversified in terms of sources and types to avoid concentrations of debt service imperatives. 
